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S uicidal ideation and suicide attempts (suicidality) are important indicators of extreme emotional distress. 1 Attempted suicide is one of the strongest risk factors for death by suicide, [2] [3] [4] and 60% of planned first attempts occur within the first year of ideation onset. 2 Therefore, it is highly important to understand the risk factors of first-onset suicidal ideation and suicide attempts in the general population and to intervene before the development of a less favourable course of suicidality.
However, only a few population studies have focused on predictors of first-onset suicidal ideation and suicide attempts, [5] [6] [7] [8] and hardly any population study has determined the course of events once suicidal thoughts or suicide attempts have become established. Most population studies on suicidality was confined to prevalence rates and associated predictors. 1, 2, [9] [10] [11] [12] [13] [14] [15] [16] The existing population studies [5] [6] [7] [8] have shown that the incidence rate of suicidal ideation varies between 2.3% and 14.1%, and that of suicide attempts between 1.9% and 2.1%, depending on the definition used, the follow-up period, and the population studied. First-onset suicidal ideation is associated with younger age, 6 not being in a stable relationship, 5 unemployment, 5 stressful life events, 5 low levels of social support, 5 mental disorders, 5, 6, 8, 13 and hopelessness, 7 but not with loss of income. 5 Predictors of first-onset suicide attempts include younger age, 7 being divorced, 7 low socioeconomic status, 7 mental disorders, 7, 17 previous suicidal ideation, 7 and feelings of hopelessness, 7 but not sex. 7 Although few population studies have focused on predictors of incident suicidality, almost none have examined the course of suicidality and its predictors in the general adult population. Based on the 2 studies we found, 5,10 most suicidal experiences did not develop over time with progressively increasing severity. In one study, 5 57% of people with suicidal thoughts at baseline had recovered by the 18-month follow-up interview, and in the other study, 10 the same percentage of suicide attempters declared that their suicidal process did not fluctuate progressively before they attempted or were close to attempting suicide. Recovery was associated with having less psychiatric morbidity and economic inactivity (homemakers, retired people, and students) at baseline. 5 Further research into the determinants of first-onset suicidal ideation and suicide attempts and of the course of suicidality is needed to assess whether there are opportunities to effectively develop prevention programs for suicidality.
Our paper attempts to fill this gap by addressing 3 research questions in a general population study: 1. What is the incidence of suicidal ideation and suicide attempts, and what are its predictors?
2. What would be the potential mental health gain, if the adverse effects of particular predictors of first-onset suicidality could be completely eliminated?
3. What is the course of suicidal ideation and suicide attempts, and what are its predictors?
A broad range of potential predictors of suicidality were studied, because research in this field is lacking and the existing knowledge is fragmented. The analyses are therefore explorative in nature.
Method
Sample Data were derived from the NEMESIS. Methods have been reported elsewhere. 18 Briefly, NEMESIS is a prospective cohort study in the Dutch general population aged 18 to 64 years conducted in 3 waves (1996, 1997, and 1999) . It is based on a multistage, stratified, random sampling procedure of households, with one respondent randomly chosen in each household.
In the first wave (T0), 7076 people were interviewed (response rate 69.7%). The nonresponders comprised mainly refusals (23.6%) and, to a lesser extent, noncontacts (6.7%). They accurately reflected the population regarding sex, civil status, and urbanicity. 18 The second wave (T1) included 5618 respondents (79.4% of T0 subjects), the third wave (T2) 4796 respondents (67.8% of T0 subjects). With sociodemographic characteristics held constant, sample attrition was not associated with suicidality. After adjustment for sociodemographic characteristics, a 12-month disorder at T0 only slightly increased the probability of loss to follow-up between T0 and T1 as well as between T0 and T2 (OR = 1.20; 95% CI 1.04 to 1.38, P = 0.008; OR = 1.29; 95% CI 1.15 to 1.46, P < 0.001).
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NEMESIS was conducted with the approval of the ethics committee of the Netherlands Institute of Mental Health and Addiction, Utrecht, the Netherlands. Respondents provided informed consent according to the prevailing Dutch law of 1996 after being informed about the aims of the study. Research has demonstrated acceptable reliability 22 and validity 23 for virtually all CIDI diagnoses.
Suicidality
The CIDI contains 4 items on suicidality, covering death ideation (Have you had a period of 2 weeks or more during which you were preoccupied with your own death, others' death, or dying in general?), death wishes (Have you had a period of 2 weeks or more during which you wanted to be dead?), suicide contemplation (Have you been so down that you thought of committing suicide?), and suicide attempt (Have you attempted suicide?). At T0 these questions were asked on a lifetime basis. At T1 and T2 the same questions were repeated with the time frame limited to the period between the assessments (1 year and 2 years, respectively).
Because death wishes and suicide contemplation are usually referred to as suicidal ideation, 24 both items were recoded into one variable, hereafter referred to as suicidal ideation.
Three groups were formed based on respondents' affirmative reply on the most severe item: those with suicidal ideation only, those with suicide attempts (with or without suicidal ideation), and those without any suicidality.
First-onset suicidal ideation was defined as when a person did not report lifetime suicidal ideation or suicide attempts at T0 but endorsed suicidal ideation at T1 or T2 (3-year period). First-onset suicide attempt was defined as when a person did not report a lifetime suicide attempt at T0 but endorsed making one at T1 or T2.
Course of suicidality was assessed at T1 and T2 to be able to study a consecutive period of 3 years.
Predictors of First-Onset Suicidality
Sociodemographic Variables. These include sex, age, education, partner status, negative change in partner status (1 = at T0 living with partner but no longer at T1; 0 = other), employment status, negative change in employment status (1 = at T0 paid employment but no longer at T1; 0 = other), household income, decrease in household income (1 = at T1 a considerable decrease in income; 0 = other), and urbanicity (according to Statistics Netherlands
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Life Events. Two types of life events were assessed based on the Life Events and Difficulties Schedule 26 : occurrence of at least 1 of 9 negative life events, and 1 of 3 distressing ongoing conflicts in the 12 months preceding T1. Because the impact of events can vary between people, 27 only the events that had a mild-to-strong negative effect on respondents' mental health, as reported by the respondents, were included. The events that had no effect on respondents' mental health were excluded from the analyses. Mental Disorders. In our paper the following 12-months' DSM-III-R diagnoses at T0 were included: mood disorders (depression, dysthymia, bipolar disorder), anxiety disorders (panic disorder, agoraphobia, social phobia, simple phobia, generalized anxiety disorder, obsessive-compulsive disorder), and substance use disorders (alcohol or drug abuse and dependence). Eating disorders and schizophrenia were not investigated, because of the very small number of diagnoses in NEMESIS. Other included variables were: any mental disorder, based on all disorders assessed in NEMESIS, and age of onset, assessed among those with a lifetime mood, anxiety, or substance use disorder at T0.
To separate suicidality from the diagnosis of major depression, for which a positive reply to any of the 4 suicide items counts as a positive score on 1 of the 9 symptom groups, for which a total of 5 or more is required by DSM-III-R, 32 the diagnosis of major depression was reformulated by requesting the sum total of these symptom groups, excluding suicidality, to be 4 instead of 5. This was only necessary for the course-of-suicidality analyses.
Somatic Illnesses. From a list of 31 somatic illnesses, subjects reported their treated or monitored conditions by a physician in the 12 months before T0. Methodological studies have documented moderate-to-good concordance between such self-reports and medical records. 33 For our paper, 4 categories of somatic illnesses were defined in keeping with a previous study 34 : chronic pain, cardiovascular disease, asthma, and digestive disorder. Any somatic illness, based on all somatic illnesses assessed in NEMESIS, was also included as a variable.
Previous Suicidal Ideation. This was assessed with the CIDI items on suicidality, which were recorded at T0 on a lifetime basis.
Predictors of Suicidality's Course
Most of the above-mentioned variables were investigated as potential predictors of the course of suicidality, except for previous suicidal ideation and variables with a low occurrence rate (the negative change in situation and the age of onset variables). Mental disorders in the preceding 12 months were now assessed at T1.
Statistical Analyses
The data were weighted to ensure they were representative of the national population. Robust standard errors were calculated by using the first-order Taylor series linearization method, as implemented in the Stata program, release 9.1 (StataCorp, College Station, TX), to obtain correct 95% confidence intervals and P values.
Predictors of first-onset suicidality were investigated by performing multivariate logistic regression analyses. The first series of analyses were adjusted for sex and age. In the second series, only the significant predictors (P < 0.10) of the first series that could be determined for all respondents in the sample were included as well as main groups of disorders (any mood, any anxiety, and any somatic disorder).
The potential mental health gain in the population, after complete elimination of the adverse effects of a particular predictor of first-onset suicidality, was assessed by calculating population AFs. These were obtained with the aflogit procedure in Stata for each of the significant predictors in the 2 series of logistic regression analyses described above. When converted into a percentage, the AF denotes by how many percentage points the current incidence rate of suicidality in the population would be reduced if the adverse effects of a particular predictor were completely blocked.
Course of suicidality was addressed by calculating frequency distributions. Suicidality was assessed at T1, and at T2 its 2-year development for an unchanged, unfavourable, or favourable course was calculated. Predictors of an unchanged or unfavourable course of suicidal ideation were investigated by performing univariate logistic regression analyses. Multivariate analyses were not performed, nor were predictors of an unchanged course of suicide attempts assessed, because of the small number of respondents monitored after reporting suicidal ideation or suicide attempts at T1.
Results

First-Onset Suicidality
The 3-year incidence of suicidal ideation was 2.7% and of suicide attempts 0.8%. These rates did not differ significantly between women and men, or between different age groups ( Table 1) .
Predictors of First-Onset Suicidality
No longer living with a partner was significantly associated with first-onset suicidal ideation; the odds increased 2-to 3-fold (Table 2) . Becoming unemployed and loss of income increased the likelihood to the same extent. Urbanicity was weakly associated with first-onset suicidal ideation: the higher the degree of urbanicity, the higher the likelihood of incident suicidal ideation.
Only one sociodemographic variable was significantly associated with first-onset suicide attempts: becoming unemployed increased its odds almost 3-fold.
Both types of life events and all personal vulnerability indicators were significantly associated with first-onset suicidal ideation ( Table 3 ). The strongest associations were found for ongoing conflicts and neuroticism. These predictors increased the odds of incident suicidal ideation 4-to 5-fold.
Anxiety and mood disorder increased the odds of first-onset suicidal ideation to a lesser extent; 2-to 3-fold. Examination of the specific disorders demonstrated that only social phobia, major depression, and dysthymia were significantly associated with incident suicidal ideation. Presence of a substance use disorder did not predict first-onset suicidal ideation, whereas a younger age of onset of substance use disorder did. Asthma and a digestive disorder increased the likelihood of first-onset suicidal ideation 3-fold, whereas chronic pain and a cardiovascular disease were not associated with incident suicidal ideation.
Both types of life events and 2 out of 4 personal vulnerability indicators of first-onset suicidal ideation coincide with those of incident suicide attempts: negative life events, ongoing conflicts, neuroticism, and childhood trauma. These predictors increased the odds of incident suicide attempts 2-to 4-fold.
Anxiety and mood disorder increased the odds of first-onset suicide attempts to a greater extent; the odds increased 4-to 7-fold. Examination of the specific disorders demonstrated that agoraphobia, simple phobia, generalized anxiety disorder, major depression, dysthymia and bipolar disorder were significantly associated with incident suicide attempts. Presence of a substance use disorder did not predict first-onset suicide attempts, as was seen for suicidal ideation.
Previous suicidal ideation was one of the strongest predictors of first-onset suicide attempts: it increased its likelihood 8-fold.
Comparison of the odds ratios and confidence intervals shows that predictors for incident suicidal ideation and suicide attempts did not differ significantly. Table 2 and 3 include the AF for each of the significant predictors of first-onset suicidality. Table 2 shows that partner status yielded the highest AF for incident suicidal ideation (AF = 20.0%), indicating that the incidence rate of suicidal ideation in the population would be reduced by 20.0% if the adverse effects of not living with a partner could be completely blocked. Elimination of the adverse effects of losing employment would help to reduce the incidence of suicidal ideation by 6.7%.
Population AFs
Only one sociodemographic variable (loss of employment) was significantly associated with first-onset suicide attempts: elimination of this predictor would help to reduce its incidence by 9.1%.
More gain would be generated if the adverse effects of particular life events, personal vulnerability indicators, or illnessrelated characteristics could be completely blocked (Table 3) . Elimination of the adverse effects of negative life events or neuroticism would help to reduce the incidence of suicidal ideation by 54.3% and 50.5%, respectively. Anxiety and mood disorder yielded considerably lower AFs for first-onset suicidal ideation (13.3% and 14.5%, respectively).
On the whole, similar AFs for these predictors of incident suicide attempts were found. However, negative life events and neuroticism yielded lower AFs, and any anxiety and mood disorder yielded higher AFs, compared with those for first-onset suicidal ideation. Previous suicidal ideation yielded the second highest AF for incident suicide attempts.
The second series of analyses, in which we did not only control for the effects of sex and age, resulted in 5 significant predictors for incident suicidal ideation (results not tabulated): neuroticism (OR = 2.20; 95% CI 1.30 to 3.72, P = 0.003), childhood trauma (OR = 1.70; 95% CI 1.05 to 2.76, P = 0.03), social support (OR = 1.98; 95% CI 1.20 to 3.26, P = 0.007), negative life events (OR = 2.55; 95% CI 1.55 to 4.21, P < 0.001), and ongoing conflicts (OR = 1.91; 95% CI 1.14 to 3.21, P = 0.01). The AF for all these predictors together was 80.1%.
The second series of analyses for first-onset suicide attempts resulted in only one significant predictor: previous suicidal ideation (OR = 4.44; 95% CI 2.16 to 9.11, P < 0.001) with an AF of 39.1%.
Course of Suicidality
Among people with suicidal ideation in the year before T1, 31.3% still endorsed these thoughts and 7.4% reported having made a suicide attempt between T1 and T2. Thus most people with suicidal ideation at T1 did not report any suicidality 2 years later.
Among people who had made a suicide attempt in the year before T1, 26.1% endorsed suicidal ideation and 8.1% reported having made another suicide attempt between T1and T2. Again, most people who had made a suicide attempt at T1 did not report any suicidality 2 years later.
Predictors of Suicidal Ideation's Course
Lower education and lower income were significantly associated with an unchanged or unfavourable course (hereafter shortened to unfavourable course) of suicidal ideation, compared with a favourable course (Table 4 : n = 55 + 11, compared with n = 109; results not tabulated). The less education people had, the more chance of an unfavourable course, with People who were worse off in other domains also had an increased likelihood of an unfavourable course. Having experienced any childhood trauma, dysthymia, any anxiety disorder (agoraphobia, social phobia, obsessive-compulsive disorder), or a cardiovascular disease at T1 increased the odds of an unfavourable course of suicidal ideation at T2 by 2-to 12-fold.
Discussion
Strengths and Limitations
A significant advantage of NEMESIS is that predictors of suicidality were recorded in detail in a cohort of adults who were monitored over a period of several years. This enabled us to establish the time sequence of events and to pinpoint predictors of first onset and course of suicidality in the general population. To date, population-based, prospective, longitudinal studies with a substantial number of respondents such as NEMESIS are still scarce. However, this study also has some limitations.
First, even though the sample was broadly representative of the Dutch adult population, at least 3 categories were underrepresented: people who died by suicide, people with no fixed address, and the long-term institutionalized population. It is difficult to infer how this may have affected the results of the study. It is likely to have led to mitigation, not inflation, of the associations found.
Second, NEMESIS was based on self-reports. Suicide-related behaviours are likely to be underreported. Because the baseline assessment of suicidality was founded on a longer time frame than the follow-up assessments, it is possible that recall errors of suicidality may be more likely at baseline than follow-up. This could have increased the number of incident cases.
Third, the CIDI version 1.1 was used to assess suicidality. In this version, people are not asked whether concrete suicide plans existed or about the medical seriousness of prior acts. In the latest CIDI version this information is included, 1 and makes it possible to study the depressive as well as the impulsive component of suicidality. 13 Fourth, the short period of follow-up resulted in a small number of people with incident suicide attempts and with an unfavourable course of suicidality. This implies that there may not have been enough power to detect some effects.
Main Findings
With these limitations in mind, the analyses documented 5 noteworthy results. First, the incidence rates (2.7% for suicidal ideation; 0.8% for suicide attempts) were somewhat lower but in line with those found in other studies. The incidence rates in other studies were higher (2.3% to 14.1% for suicidal ideation; 1.9% to 2.1% for suicide attempts), because they focused on younger age groups, 8 used a less stringent definition of onset of suicidal ideation, 5, 8 or used a much longer follow-up period. 6, 7 Second, sociodemographic variables were less important predictors of incident suicidality than changes in situation variables, life events, personal vulnerability indicators, and mental disorders. This is in line with previous research. 5, 7 Third, mental disorders were not significantly related to incident suicidality after adjustment for all other predictor variables. This indicates that part of the association between personal vulnerability and life events, on the one hand, and first-onset adult suicidality, on the other, is explained by the development of mental disorders. This was also suggested by Enns et al 35 and implies that suicidal thoughts are the result of repeated setbacks and the way people deal with their problems.
Fourth, comparison of odds ratios and confidence intervals revealed that predictors for incident suicidal ideation and suicide attempts did not differ significantly. This means that the respondents who reported having made a first-ever suicide attempt do not differ greatly from those who endorsed suicidal ideation for the first time in their lives. Similar findings were found in other studies, [36] [37] [38] [39] although a measurement of more specific predictors, such as having made a suicide plan or feelings of hopelessness, could have made a difference between the groups. However, it implies that this study found less evidence for a so-called categorical approach, suggesting suicidal behaviours to be distinct, although possibly overlapping, phenotypes, each with a subset of unique risk factors. 39 Fifth, the course of suicidal ideation and suicide attempts is not necessarily chronic. While suicidal thoughts may be necessary for, they are not sufficient motivators of, suicidal acts. 40 Other population studies confirm that only a minority of suicidal experiences actually develop over time with progressively increasing severity.
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Conclusions
To date, suicide prevention has received too little attention in the literature and should be implemented more proactively in the community, because suicidal ideation and suicide attempts are important indicators of extreme emotional distress, and attempted suicide is one of the strongest risk factors for death by suicide.
Suicide prevention should not be restricted to the mental health sector alone. The reason is that people who consider a suicide attempt are unlikely to be in contact with health care professionals in general.
Résumé : Incidence et cours de l'idéation suicidaire et des tentatives de suicide dans la population générale
Objectif : L'idéation suicidaire et les tentatives de suicide sont d'importants indicateurs d'une extrême détresse émotionnelle. Cependant, on connaît mal les prédicteurs de l'apparition et du cours de la suicidabilité dans la population générale. Notre étude a tenté de combler cette lacune en analysant les données d'un échantillon de la population générale suivi prospectivement.
Méthode : Les données ont été tirées de l'enquête sur la santé mentale et l'étude de l'incidence des Pays-Bas (NEMESIS), une étude de cohorte en 3 cycles d'un échantillon représentatif (n = 4 848) de la population adulte générale hollandaise.
Résultats : L'incidence sur 3 ans de l'idéation suicidaire et des tentatives de suicide était de 2,7 % et de 0,9 %, respectivement. Les prédicteurs de la première apparition de l'idéation suicidaire et des tentatives de suicide étaient des variables sociodémographiques (surtout les variables de changement de situation négatif), les événements de vie, des les indicateurs de vulnérabilité personnelle, et les troubles émotionnels (de l'humeur et anxieux). La comparaison des rapports de cotes et des intervalles de confiance correspondants a révélé que les prédicteurs de la première apparition de l'idéation suicidaire et des tentatives de suicide ne différaient pas significativement. L'un des prédicteurs le plus puissant des tentatives de suicide incidentes était l'idéation suicidaire antérieure. En ce qui concerne le cours de l'idéation suicidaire, il a été constaté que 31,3 % entretenaient encore ces idées et que 7,4 % ont déclaré avoir fait une tentative de suicide 2 ans après l'apparition de l'idéation suicidaire.
Conclusions :
Des prédicteurs semblables ont été trouvés pour la première apparition de l'idéation suicidaire et les tentatives de suicide. Cela suggère que les comportements suicidaires peuvent être ordonnés sur un continuum et qu'ils partagent des facteurs de risque. Bien que les pensées suicidaires soient nécessaires pour les actes suicidaires, elles n'en sont pas des prédicteurs suffisants. Le cours de la suicidabilité dans la population générale peut être caractérisé par une minorité de personnes ayant eu des expériences suicidaires qui se développent avec le temps et qui deviennent progressivement plus graves.
